Gamma-aminobutyric acid neuropharmacological investigations on narcosis produced by nitrogen, argon, or nitrous oxide.
Inhaled anesthetics, including the gaseous anesthetics nitrous oxide and xenon, are thought to act by interacting directly with ion-channel receptors. In contrast, little is known about the mechanism of action of inert gases that show only narcotic potency at high pressures, such as nitrogen or argon. In the present study, we investigated the effects of selective gamma-aminobutyric acid (GABA) receptor antagonists on narcosis produced by nitrogen, argon, and nitrous oxide. Pretreatment with the competitive GABA(A) receptor antagonist gabazine (0.2 nmol) but not the GABA(B) receptor antagonist 2-hydroxysaclofen (10 nmol) increased the nitrogen and argon threshold pressure for loss-of-righting-reflex (P < 0.005) but had no effect on nitrous oxide narcosis. Pretreatment with the GABA(A) benzodiazepine receptor antagonist flumazenil (5 nmol) also increased the narcosis threshold pressure of argon (P < 0.025). Given that neither 2-hydroxysaclofen, gabazine, nor flumazenil at the doses used induced hyperexcitability, our results support a selective antagonism by gabazine and flumazenil of the narcotic action of nitrogen and argon. Some mechanisms of nitrogen and argon narcotic action might be similar to those of clinical inhaled anesthetics. We studied the effects in the rat of gamma-aminobutyric acid (GABA) receptor antagonists on narcosis induced by nitrogen and argon that act only at high pressures. Our results show that the GABA (A) receptor may play a significant role, suggesting that some mechanisms might be similar to those of clinical inhaled anesthetics.